Objectives: To investigate, measure and assess the food consumption pattern of the adult population living in Beirut, Lebanon, and to identify inadequate or excessive intake of food groups particularly linked to non-communicable diseases. , with 73.6% of subjects consuming less than the recommended 2 servings of fish per week. Dairy products contributed 243.1 g day 21 or 10.9% of daily energy intake, and milk was the least consumed dairy product (56.8% of consumers). The intake of added fats and oils, excluding those in cooked recipes, was 20.4 g day 21 ; olive oil was not used in cooking but was added solely at the table and its mean intake was 5 g day
exposure to hazardous chemicals in the diet may pose a serious public health risk. Also, in order to assess the risk of a population being exposed to inadequate levels of nutrients and undesirable chemicals in the diet, it is necessary to generate data on the types and amounts of foods typically consumed in that population 1 . There are three main approaches that may be used for obtaining food consumption data: food-supply surveys, household consumption surveys and individual dietary intake surveys 2, 3 . Food-supply surveys, also known as food balance sheets (FBSs), provide gross annual estimates of the national availability of food commodities. They are usually based on national food production, imports, exports, and agricultural and industrial use. Household survey data can be obtained by a variety of methods such as food record, inventory and list recall. Household surveys provide more reliable data than foodsupply surveys but their value remains limited compared with individual food intake data 1, 2 . Surveys of food intake by individuals can be conducted by five main methods: 24-hour dietary recalls, food records, duplicate diet portion, dietary history and food-frequency questionnaires (FFQs) 1 -5 . The importance of individual dietary surveys resides in identifying the association between an individual's dietary pattern over a period of time and the associated phenomena that can result from that particular dietary behaviour.
In Lebanon, a Mediterranean country with a territory of 10 452 km 2 and an estimated population of about 4 million, 40% of the population lives in the capital Beirut, which is considered the melting pot of the country. The last comprehensive dietary study in Lebanon was conducted in 1961 by the Interdepartmental Committee on Nutrition for National Defense 6 . Afterwards studies on the dietary habits of the Lebanese population were only sparsely described in the scientific literature. Dietary research based on individual surveys has been lacking in continuity, and the few research projects have been representative of only small population groups and restricted to specific regions 7 -11 , and thus should be interpreted with caution. At present, two major sources of data are available for assessment of the food consumption pattern in Lebanon. First, the Food and Agriculture Organization (FAO) has compiled agricultural production and food availability data for countries of the Near East 12 , which can be used in Lebanon. Second, a household budget survey (HBS) was realised in 1997 in Beirut and its suburbs by the Lebanese Central Administration for Statistics 13 , providing economic as well as food consumption data. Because the data provided by both the HBS and FBSs represent food availability rather than actual food consumption data, there is a need to realise individual dietary intake surveys in Lebanon -and hence the significance of the present investigation.
In the present study, an individual dietary intake survey was conducted to investigate, measure and assess the food consumption pattern of the adult population living in Beirut and to identify inadequate or excessive intake of specific food groups particularly linked to NCDs. This dietary study constitutes a preliminary investigation of a broader risk assessment study aimed at evaluating the exposure of the above-mentioned population group to contaminants through the diet.
Subjects and methods

Sample characteristics
A cross-sectional dietary survey was carried out in a random sample of the adult population living in Beirut and its suburbs. In the absence of a sampling frame for the country, the area surveyed was stratified into nine units based on the administrative classification of the city and its suburbs. Within each unit, an equal number of households (n ¼ 65) was selected randomly yielding a sample of 590 households. A short screening instrument was developed for all household members, the objective of which was to exclude from the target population ethnic minorities, refugees, pregnant and lactating women, people following restrictive diets (e.g. vegetarians) and people with chronic diseases including diabetes, renal failure and cardiovascular diseases. Within each household one adult subject aged 25-54 years was invited to participate. Recruitment efforts targeted a sample with an age and sex distribution proportionate to that of the baseline population according to the HBS 13 (Table 1) . Food consumption and dietary assessment method Food consumption data were obtained using a questionnaire which included, in addition to personal data and indicators of socio-economic level (education, occupation, family and household information), measurements of weight (kg) and height (cm), and use of dietary supplements.
The survey took place between April and September 2001. The subjects were interviewed at home after obtaining their consent. The eligibility of the subject was verified and then the questionnaire was administered. The interview typically lasted an hour. The person responsible for data collection was a research dietitian trained in the methodology to be used before the start of the fieldwork.
Dietary habits were assessed by means of a quantitative food-frequency questionnaire (QFFQ), which was designed to estimate food intake over the past year. It consisted of a list of 112 food items as normally consumed and included a number of composite dishes that may contain multiple ingredients. The foods and beverages were also categorised into 16 groups.
A reference portion, expressed in household measures or grams, was specified for each food item in the QFFQ. The individual was asked to estimate the number of times per day, week, month or year he/she consumed this particular food product and the amount usually eaten per food item by making comparisons with the specified reference portion. Common household measures, measuring cups, spoons and a ruler were shown to assist the individual in the estimation process. 14 . In order to estimate the energy and macronutrient values of traditional food items not included in the abovementioned database, recipes were added based on a local cookbook 15 . Composite dishes were analysed as normally consumed, i.e. without extracting added oil, fat or other ingredients from the recipes. Energy, proteins, fat and carbohydrates per gram were calculated for each food item on the QFFQ list. Individual daily energy intake was then computed by summation of the respective products of the quantity consumed and the energy per gram value for each food item 16 . The same procedure was used to determine the daily intake of each macronutrient 17 .
Data analysis
All subsequent statistical analyses were performed using SPSS version 11 (SPSS Inc., Chicago, IL, USA). The analyses were conducted stratified by age and gender whenever appropriate. Student's t-test and analysis of variance were performed to compare the group means. A P-value , 0.05 was considered significant.
Results
Out of a total of 590 subjects contacted, the survey population consisted, at the end of the study, of 444 individuals; 210 were men (47.3%) and 234 were women (52.7%). The refusal rate (24.7%) was higher among men (29%) than women (19%). The sample's age and sex distribution was similar to the baseline population aged 25-54 years in Beirut as determined by the HBS 13 The mean consumption value for each of the 16 food groups and the contribution of each food group to daily energy intake are shown in Table 2 .
Bread, cereals and cereal-based products together contributed 324.5 g day 21 and provided 35.0% of total energy intake. The subgroup 'bread and toast' was the most frequently and the most highly consumed item (146.2 g day
21
) in this food group, providing 16.1% of the daily energy intake, while all other cereals and cereal products combined provided 18.9% of daily energy intake.
The average intake of sugar and sugar derivatives such as jam, chocolate, honey, etc. was 33.9 g day 21 and contributed 6.0% to total energy intake. The average intake of soft drinks and pre-packed juices was 242.1 g day 21 contributing 4.5% to total energy intake.
Free sugar, defined by the World Health Organization (WHO) 18 as being 'all mono-and disaccharides added to foods by manufacturer, cook or consumer, plus sugars naturally present in honey, syrups and fruit juices', was found to contribute 11.4% to daily energy intake, which is higher than the recommended maximum value of 10% 18 . The average intake of fruits was of 220.5 g day 21 and the mean intake of fresh fruit juices was 65 g day
.
Fruits and fruit juices contributed 6.7% to daily energy intake. The fruit varieties consumed most widely by the population group included citrus fruits (75.3 g day 21 ), apples
, bananas (20.7 g day 21 ) and watermelon
The mean consumption value for raw vegetables was 146.5 g day 21 and contributed 2.3% to energy intake.
Cooked vegetables were mostly eaten as stews, and their consumption is reported under vegetable-based dishes although these may contain other secondary ingredients such as rice or oil. The mean consumption level of cooked vegetables was 98.9 g day 21 , providing 3.2% of daily energy intake. The mean consumption of fresh fruits and vegetables combined was estimated to be 367 g day 21 and 45.3% of the study subjects consumed less than the FAO/WHO recommended value of 400 g of fruits and vegetables per day 18 . The mean intake of meat and poultry products was 91.7 g day 21 and provided 8.8% of daily energy intake.
Within the meat group, the consumption of butchery products was the highest (47.6 g day . Among butchery products, beef was consumed much more (60.7% of consumers) than lamb (27.8% of consumers), while 11.5% consumed beef and lamb interchangeably. A low consumption of fish was noted with an average value of 19.7 g day 21 ; 73.6% of subjects were found to consume less than 2 servings of fish per week and 64.6% less than 1 serving per week. Overall, meat, fish and eggs supplied 123.5 g day 21 , which contributed 35.0% of the daily protein intake. Milk and dairy products contributed 243.1 g day 21 ,
providing 10.9% of daily energy intake. In the population group, yoghurt was the most consumed dairy product (68.3 g day 21 ), followed by cheese (35.1 g day 21 ) and then by lebneh (27.8 g day 21 ), a traditional dairy product.
Among dairy products milk was the least consumed by the population group, with 43.2% of subjects reporting not drinking milk. When dairy products, meat, fish and eggs were added, they contributed 56.0% of the daily protein intake. The mean intake estimate for added fats and oils (excluding those used in cooking) was 20.4 g day 21 , giving 6.8% of daily energy intake. Olive oil was not used in cooking but was solely added to salads and other traditional dishes, and its daily intake was 5 g. The consumption of butter was low (42.6% of consumers), estimated as 0.86 g day
. The daily intake of fats and oils used in the frying of certain foods was estimated to be 4.86 g day 21 
.
Fats and oils used in the cooking of dishes were treated as an inherent part of the recipes. The type of fat mostly used in the cooking or frying of foods was vegetable oil (60% of subjects), while 27% of subjects used both ghee and vegetable oil interchangeably and 0.2% used only ghee. Added fats and oils (excluding fats and oils used in the cooking of dishes) had the highest contribution to total fat intake, providing 16.9% of the daily fat intake. Milk and dairy products contributed 15.6% of daily fat intake whereas meat and poultry products provided 13.2%.
The average intake of alcoholic beverages was 33.6 g day 21 , which accounted for 0.7% of total energy intake. Beer was the most widely consumed alcoholic beverage (33.8% of consumers), followed by wine (25%) and then by other types of alcohol (19.4%).
Gender differences in mean consumption (g person 21 day 21 ) and the contribution of food groups to daily energy intake are described in Table 3 . Mean consumption values (g day
21
) of bread and toast, cereal and cereal products, eggs, meat and poultry, potatoes, pulses, nuts and seeds, sugar and sugar derivatives, added fats and oils, alcoholic Values with different superscript letters are significantly different (t-test performed between the two groups, men and women) at P , 0.05.
beverages and soft drinks were significantly higher in men than women (P , 0.05). However, intakes of milk and dairy products, vegetables and coffee were significantly higher in women. The daily intake of fruits in grams did not differ significantly between men and women, but the mean contribution of fruits to daily energy intake was higher among women (8.0%) compared with men (5.7%).
The percentage of women who reported the use of low-fat items was higher than the percentage of men: low-fat milk (48.6% of women vs. 17.0% of men); other dairy products (38.5% of women vs. 7.2% of men); other low-fat items (40.4% of women vs. 14.3% of men). Intake of fish did not differ significantly between genders.
The mean consumption values of the various food groups by age are shown in Table 4 for men and Table 5 for women. Younger men (25-34 years) consumed significantly more meat and poultry, potato and potato-based products, cereals and cereal-based products, sugar and sugar derivatives, soft drinks and pre-packed juices compared with one or both of the two older age groups (P , 0.05). Similarly, the intake of alcoholic beverages by men aged 25 -34 years was significantly higher than by men aged 45-54 years. On the other hand, the younger men (25 -34 years) consumed significantly less pulses than men aged 35 -44 years and significantly less cooked vegetables and caffeinated beverages than the two other age groups (35 -44 and 45-54 years). Younger women (25 -34 years) consumed significantly more meat and poultry, cereals and cereal-based products, sugar and sugar derivatives and soft drinks and pre-packed juices than women aged 45-54 years. On the other hand, younger women (25-54 years) consumed significantly less cooked vegetables than those aged 45 -54 years and significantly less coffee than the two older age groups (35 -44 and 45 -54 years). For both genders, the consumption of meat and poultry, potatoes, sugar derivatives and soft drinks decreased significantly with age, while the consumption of caffeinated beverages increased significantly. Men aged 25 -34 years had the highest energy intake with an average of 3187.3 kcal day 21 .
Discussion
The present study is the first to describe the eating pattern among Lebanese adults in terms of quantities and types of foods most commonly consumed. The FFQ method, which was used in this study, has been reported to provide a relatively simple and effective way of gathering individual data on food consumption and was found to be adaptable and appropriate for use in assessing the usual intake and dietary patterns in a certain population 19, 20 . The time required to administer the questionnaire was found to be less than other surveys; the questionnaire was administered in a standardised form and therefore allowed easy analysis of food consumption patterns 20 . Most importantly, the main advantage of FFQs may be that they are capable of capturing data that go beyond the time limits of conventional dietary surveys 20 . However, total food intake cannot be readily estimated from a classic FFQ, which asks respondents to indicate only the frequency of consumption of a list of food items and is used for qualitative dietary assessment. In order to quantify food intake, questionnaires that include information on serving sizes as well as on the frequency of consumption have been developed and are referred to as quantitative food-frequency questionnaires (QFFQs) 17 . The present study showed that the mean consumption of fresh fruits and vegetables was 367 g person 21 day
21
, thus approaching the WHO/FAO minimum recommended value of 400 g daily 18 .
The mean intake of fruits and vegetables as estimated by this study is relatively higher than the levels reported by the WHO for less developed countries 18 . This could be due to the availability and accessibility of these products on the Lebanese market, their high national production and their relatively low cost, in addition to them being important ingredients of the traditional diet. However, it was observed that 45.3% of the study subjects consumed less than the recommended amount. There is convincing evidence that the consumption of a diet rich in fruits and vegetables is associated with a significantly lower risk of cardiovascular diseases, obesity, diabetes and certain types of cancer. The protective effects of these foods are probably mediated through numerous beneficial nutrients including antioxidants, vitamins, minerals, phytochemicals, fibre and plant protein 18,21 -23 . This study showed that the average consumption of fish (19.7 g day 21 ) was lower than the recommended 2 servings (180 g) per week 24 : 74% of the subjects were found to consume less than 2 servings of fish per week and 65% less than 1 serving per week. Fish is a good source of protein and does not have the high saturated fat content of fatty meat products. In addition, fish is a good source of omega-3 fatty acids, which have been found to have beneficial effects on cardiovascular diseases, diabetes and cancer. The mechanisms by which omega-3 fatty acids reduce NCDs are still under study. However, research has shown that omega-3 fatty acids decrease the risk of arrhythmias, triglyceride levels and the growth rate of atherosclerotic plaque, and lower blood pressure slightly 25 . Comparing gender differences in intake, the average daily ration was higher in men (3273.6 g day ), while the contributions of macronutrients to energy intake were similar (protein: 13.4% in women vs. 13.35% in men; carbohydrates: 47.4% in women vs. 47.1% in men; fat: 38.86% in women vs. 38.89% in men). Intakes of bread and toast, cereal and cereal products, eggs, meat and poultry, potatoes, pulses, nuts and seeds, sugar and sugar derivatives, added fats and oils, alcoholic beverages and soft drinks were significantly higher in men than women. However, intakes of milk, dairy products, vegetables and coffee were significantly higher in women. Similarly, the contribution of fruits to daily energy intake was higher among women (8.0%) than men (5.7%). This trend has been reported in other studies across several cultures, such as the Basque Country and Germany, where food intake was generally lower in women than in men, with the exception of vegetables, fruits, dairy products and non alcoholic beverages 26 -28 . In the present study, the percentage of women who reported use of low-fat items was higher than that of men. This is in line with other studies reporting women as being more health-conscious and followers of dietary recommendations than men 23, 29 . The group aged 25 -34 years had significantly higher intakes of soft drinks, pre-packed juices, sugar and sugar derivatives, and significantly lower intake of cooked vegetables, than one or both of the two older age groups. Younger men (25-34 years) consumed significantly less pulses than the group aged 35-44 years and had a significantly higher intake of alcoholic beverages than the group aged 45 -54 years. This trend among younger people has been reported by other studies conducted in Spain 27 and Norway
23
, and is in line with research reporting that older people are more interested in a healthy diet than younger ones 23 . This finding may highlight new marketing trends and consumer behaviour, which put less emphasis on fruits and vegetables and more emphasis on sugary snacks, soft drinks and alcohol.
A comparison of the mean consumption values per food group as assessed by the present survey (QFFQ), the WHO Mean consumption values of cereals and cereal-based products, potatoes and potato products, vegetables, sugar and sugar derivatives, added fat and oil were lower in the QFFQ than the HBS 13 and/or WHO 30 estimates. This can be attributed to the fact that waste at the household level and the actual handling of purchased items cannot be determined in household surveys, a fact which may overestimate the intake of the individual. Similarly, FBSs, on which the WHO data are based, tend to overestimate actual intake 1 . The observed lower intakes of sugar, fat and oil in the QFFQ may be due to the fact that the present survey estimated only the intakes of fats and oils added at the table and of fats and oils used in frying. Fats and oils used in the cooking process were treated as an inherent part of recipes. This is also applicable for sugar, which could be present as an ingredient in pastries, puddings, etc.
The respective intakes of nuts and seeds and eggs were relatively similar in all three studies. The consumption levels of fruits, meat and poultry, pulses, fish and seafood, milk and dairy products were, however, higher in the present survey compared with WHO 30 data but were lower than the HBS 13 data. This could be explained by the fact that the population of the present study consumes more of these products compared with other age groups, a fact that cannot appear with household surveys or foodsupply surveys since they both relate to the average individual in the population irrespective of age and gender. In addition, regional diets, such as the WHO Middle Eastern diet, are not always adaptable to countryspecific dietary patterns and thus may not always be accurate in estimating actual dietary intake. Similarly, the HBS underestimated the intake of alcoholic beverages, soft drinks and pre-packed juices because, as in Lebanon, beverages are mostly consumed outside the household.
A review of food availability as compiled by the FAO 12 shows that, in the 1960s, there was heavy consumption of bread and legumes in Lebanon while consumption of red meat and poultry was rather low. In the 1960s cereals contributed almost half of the dietary energy in urban and rural areas (49.0%) and decreased to 36.4% in 1992 8, 31 . The comparison of these food availability data with individual food intake data, as assessed by the present survey and by a previous dietary survey realised in 1997 (Hwalla N, unpublished data), confirm the decrease in cereal consumption and the increase in meat and poultry consumption ( . At present, the percentage contribution of cereals to daily energy has dropped and is being replaced by high-fat items: the traditional diet is eroding and is being replaced by high-fat foods 31 . A comparison between food consumption patterns in the adult population of Beirut and those reported in other countries is presented in Table 8 . Although the survey methodologies with which the consumption data were collected are variable between countries, food consumption trends could be identified 27,32 -35 . The dietary pattern in Lebanon tends to differ from that of Egypt 35 , another country of the Middle East, by higher intakes of meat and poultry, milk, dairy products and fruits. The consumption of fruits in the present study was lower than in Spain 27, 32 , another Mediterranean country, and markedly higher than in the UK 33 and the Netherlands 34 . The consumption of alcohol and alcoholic beverages was much lower in Lebanon compared with European countries 32 -34 . This could be related to the fact that consumption of alcohol is forbidden in the Muslim sect.
The present study allowed the identification and quantification of the average daily intake of foods in the adult population in Beirut by means of an individual dietary survey. These dietary intake data reflect more accurately the prevailing food consumption pattern in Lebanon than both the HBS 13 and the WHO regional diet 30 . The rather high contribution of fat to daily energy intake, the low intake of fish and the relatively high percentage of people consuming less than the recommended amount of fruits and vegetables observed in this study suggest that the population is at increased risk of cardiovascular diseases, obesity and other NCDs, which provides the basis for recommending increased intakes of fish, particularly fatty fish, and fruits and vegetables, as well as decreased intake of fat.
The generated daily food consumption values can be used, when coupled with contaminant concentration data, in assessment of the population exposure to these compounds from the diet 1 -3 . The data could be further used in nutritional assessment studies and may form the basis of future research into the associations between nutrients and the distribution of disease in the population. . † Food consumption data based on an individual dietary intake survey realised with a 24-hour recall (Hwalla N, unpublished data). ‡ Food consumption data based on an individual dietary intake survey (present study). This study had, however, the following limitations: the study subjects may have under-or overreported their dietary intake 36 ; the seasons during which the survey took place (spring/summer) could lead to overestimation of intake of certain food items such as fruits and vegetables; also, the study population was an urban one, making the extrapolation to Lebanon rather controversial.
